A 66-year-old manwith diabetes developed acute renal failure after ingestion of Amanita pseudoporphyria Hongo. Laboratory data showed acute nonoliguric renal failure. A renal biopsy showed acute tubular necrosis with glomerular minor abnormalities. He received hemodialysis treatment for 3 weeks and his renal function normalized 2 months after admission. Wediscuss the differences in acute renal failure caused by possible toxins of Amanita pseudoporphyria Hongo from that caused by other poisonous mushrooms. (Internal Medicine 42: 78-81, 2003) 
Introduction
Severe acute renal failure caused by mushroompoisoning is rare in Japan. Nephrotoxicity is most commonlyreported due to amatoxin poisoning in Japan as well as in Europe and North America. In Europe delayed onset renal failure caused by orellanine poisoning has also been reported. Recently in the Pacific Northwest, Amanita smithiana has been reported to contain other nephrotoxinsand several cases of acute renal failure have been reported following ingestion of the mushroom. Amanita smithiana is possibly being mistaken for the popular matsutake, or "pine mushroom"Tricholoma magnivelare, to which it bears a superficial resemblance. Wedescribe the first case report with delayed onset acute renal failure after ingestion of Amanita pseudoporphyria Hongo that contains the same nephrotoxin as Amanita smithiana.
Case History
In October 2000, a 66-year-old man was admitted; he had been well until several days before admission when he noticed general fatigue, facial edema and appetite loss. Six months before admission his renal function was normal and urinary protein was negative. Twoweeks before admission he picked two mushroomsof Amanita pseudoporphyria Hongo ( Fig. 1 ) with other absolutely edible mushrooms and ate them. Nobody else ate the mushroom except for him. He was aware of severe fatigue from the following day, but there were no severe gastointestinal symptoms.Onthe day of admission, he was seen by a physician and pretibial edema and renal failure (creatinine 18.0 mg/dl) were pointed out.
He had a ten-year history of diabetes, and he had taken glibenclamide for five years, but recently he had not taken any other drugs before the occurrence of the abnormal findings.
On examination his blood pressure was 186/80 mmHg, pulse 82/min, temperature was 37.4°C. He had gained 5 kg in weight in the previous four weeks. Hewas not anemic nor icteric. His heart and lungs were normal, and lymph nodes were not palpable. 23rd hospital day the patient was discharged without any subjective symptoms.Weobserved himat the out-patient department; his creatinine level normalized 2 months after admission (creatinine 0.9 mg/dl).
Discussion
The clinical course, laboratory findings and renal histological findings of this patient led to a diagnosis of acute renal failure due to acute tubular necrosis associated with Amanita pseudoporphyria Hongo ingestion. Mushroomcollecting is popular in Japan and sometimes mild mushroompoisoning is reported. Severe acute renal failure associated with mushroomingestion is very rare, but some kinds of nephrotoxins have been reported (Table 1) .
Somecases of acute renal failure associated with amatoxinproducing mushrooms, such as Amanita virosa, Amanita verna, Amanita phalloides, Galerina species and Lepiota species, have been reported in Japan, Europe and North America (1, 2). Especially Amanita phalloides is known as "the death cap", which causes severe illness of the liver and renal failure. This type of organ failure is very severe, with a mortality rate of more than 50% (1, 2). In addition orellanine intoxication has also been reported associated with acute renal failure in Europe and Japan (1, 2) . Orellanine is in the genus Cortinarius, such as Cortinarius speciosissimus (3, 4) Cortinarius orellanus (5) and Cortinarius orellanoides (6) . Renal failure associated with orellanine has a relatively late onset and is severe, often oliguric and improves within a few weeks in 50-70% of cases.
Recently several cases of poisoning due to Amanita smithiana {-Amanita solitaria) have been reported in the Pacific Northwest (7-9). First Tulloss and Lidgren reported five cases of Amanita smithiana poisoning (7). Two patients developed acute renal failure and hemodialysis was required for both patients, and one developed both renal and mild liver failure. Leathern et al (8) and Warden et al (9) reported four cases in which the initial symptoms, such as nausea, vomiting, diarrhea and dizziness, appeared within 20 minutes to 12 hours, and renal failure within 1-6 days after ingestion. Liver damageof these cases was relatively mild and only one of 13 patients fell into mild transient liver failure (7), and four of them showed no signs of liver injury. This observation differed from classical amatoxin poisoning which is mainly characterized by pronounced liver damage and from orellanine poisoning which shows a muchlonger latency period of 2-17 days. Amanita smithiana contains allenic norleucine (2-amino-4,5-hexadienoic acid) and chlorocrotylglycine (10, 1 1) but no amatoxins. Chilton et al proved that allenic norleucine is toxic to guinea pigs at doses beginning with 33 mg/kg body weight when injected intraperitoneally and ascertained to be lethal at a dose of 100 mg/kg body weight (10) . Pelizarri et al reported that when tested in various renal epithelial tissue cultures, allenic norleucine caused damage that was morphologically similar to that produced after Amanita smithiana ingestion (12). But were the typical renal pathological findings associated with allenic norluecine poisoning or not. Acute renal failure caused by allenic norleucine poisoning apparently has a relatively delayed onset, so illness may be thought to be due to unknown origin or pure dehydration due to acute gastroenteritis, and the mushroomingestion may go unnoticed. For diagnosis of such cases it is important to question the patient with acute renal failure of uncertain cause about recent conditions including dietary history.
Amanita pseudoporphyria Hongo grows on the ground in forests with broad leaf trees in the summerand autumn in Japan, but acute renal failure associated with this mushroom
has not yet been sufficiently recognized. It is unclear whether or not this mushroomgrows in other countries, but ingestion of this mushroommaylead to acute renal failure as well as Amanita smithiana, thus further information on its toxicities and risks to medical and mycological institutions is needed.
